
COKD3 COBETCICMX 
COUMAnWCTMHECICMX 

PEcnyB/inK 



rocyflAPCTBEmbii^ kommtet 

no t130EPET£Hli5IM M OTKPblTMflM 
HPM riCHT CCCP 



09) 



SU...._1677225_A1 



(51)3 E 21 B 7/28 



OHMCAHME M30BPETEHM51 

K ABTOPCKOMY CBMflETE/lbCTBy 



(21) 4636570/03 

(22) 29.05.89 
(46)15.09.91 Bio/!. I* 34 

(71) HayHMO-MccfleAOBaTCflbCKMi^ ropHopyA* 
HfasA MHcmryt 

(72) EAMsdHeNKO. A-A-SaAuesa m /I.B.Cm- 
AeHKO 

(53) 622.233.051.77 (088.8) 

(56) AsTopcicoe cBMAeie/ibCTBO CCCP 
1^ 1 167294, 101. E 21 B 7/28. 1983. 

ASTOpCKOe CBMA^Te/lbCTBO CCCP - 

th 1273490, iw. E 21 8 7/28. 1985. 

(54) PACUJMPIiTEilb CKBAXMH . 

(57) MaoGpereHMe otmocmtcw k ropHO^l npo- 
MUUineHHOCTM M Mo^er 6uti> Mcno/ii»308dHO b 
nHCBMoyAapHux MexaHMSMax a/*^ pacuiMpe- 
HMii cicBaxcMH. HBJih M3o6pe7eHMii - noBUiue* 
HHe- ycToAHMBOCTM pdOoTki nHeBMoyAapHux 



MexaHii3M0B nyreM aBTOMaTMsecKoro nepe* 
pacnpeAeiieHMfl pacxoAa BosAyxa. PacuiMpM* 
le/ib BK/iK)MaeT xopnyc. Manpae/iJiioiMMft 
nMAOT, KOMnjicxT nMBBMoyAapHMKOB. ycraHOB- 
ABHHux Ha Kopnyce. m B03AyxopacnpeAe/iH* 
re/lb c HenOABMXHbiMH 6noKdMif 7 h 
noABMXCHbiMM 6noKaMM 21. oxBaseHHUMM 6ec- 
KOHeMHOf^ mfixot^Tiiroi^ 22.Xopnyc coctomt m3 
noABOAffutMx cexuMii, b xaxAOft m3 xoiopux 
MMeeTCii BxoAHdR 11m BbixoAHasi 12 xaMepu m 
APOcce/iMpyiotHee ycTpoAcrao. cocToniuee m 
ary/iKM 13 m nOAnpy^MHeHHoro luianaHd 14 c 
OTBepCTMUMM 15. K/idnaH aaicpen/ieH hb ujiOKe 
16. Ha KOTopoM ycTdHOBneHU npyxcMHH 17 m 
18 M raAica 19. flpM HapyiueHtiM paBHOMepno* 
CTM pa6oTU HHCBMoyAapHMicoB 6/iaroAapfl na- 

HMMMIO rM6KOA TSIfM 22 npOMCXOAMT 

BBTOMarMMecKoe BupaaHMBaHtie noAdSM Boa- 
Ayxa B KaxcAuA nneBMoyAapHMx. 3 ma. 



l43o6peTeHMe qthocmtcr k ropnoil npo- 
MuuineHHOCTM M Moxcer Ourb McnonbaOBdHo b 
nneBHoyAapHux MexaMM3Max« npeAHaana- 
tteHHbix AAB pacuiMpeHMB cxaaxcMH. 

Ue/ibK) M3o6peTeHMsi hbahbtcb noBuiue- 
HMB NaABxcHOCTM pa6oTU pactuMpMTe/iB ny- 
TCM aBTOMdTMMecKOro nepepacnpeAeneHMB 
pacxoAa B03Ayxa b nHesMoyAapHux Mexa- 

HM3Max. 

Ha 4>Mr. 1 npeACTaB/ien paciuMpMre/ib 
CKBaxcMH. 66ii(MM bma: Ma ^vir. 2 - ceseHMe A-A 
Na ♦Mf. 1; Ha ♦nr. 3 - cescMMe.B-B hb ♦mf. 2. 

PactuMpMTenb cKBdxcMH BKAiOHaeT Kopnyc 
1. HanpaBAsiiouuii^ nM/iOT2. xoMnneicT paano- 
MBpHO paaMetueHHbix b Kopnyce HHeBMoyAap- 

HMKOB 3 C pa60«IMMM KdMBpaMM 4 M nOpUlHRMM 

5, B03AyxopacnpeACiiMTenb 5 c MenoABMxcHw- 



MM GnOKaMM 7 M nOABOAfltUMMM CeKUH5IMM 8, 9. 
10. B KBXCAOA CeXUMM MMBIOTCfl BXGAHdII 11 M 

BuxoAHan 12 KdMepu m APOcceiiMpyiotuee yc* 
TpoAcTBO, cocTOflUiee M3 BjyAKM 13 M noAnpy- 

XCMHBHHOrO K/ianaHB 14 C pTSepCTMSIMM 15.. 

KnanaH ssKpennen na tuTOKe 16. na xoTopoM 
yCTdHOB/ieHbi npyxcMHbi 17 m 18 m raAica 19. 
Topuu cexuMft aaxpuTbi KpuiuxaMM 20. Ha 

KOHIiaX UITOKOB 16 yCTdHOBAeHU nOABMXHUe 
6/IOKM 21. KOTOpUe nOCpCACTBOM 6eCK0HC4- 

HOA rM6xoft TflrM 22 CBwaanu c HenoABMXCHw- 

MM 6A0KaMM 7. 

PaciuMpMTenbCKBaxcMH paSoraercAeAyio- 
lUMM o6pa30M. 

PacuiMpMTeAb ycTaHae/iMsaiOT hb 3a6o(i. 
BXiiiOMaiOT BpameHMB m noAaior cxcaruft bo3- 
Ayx B B03AyxopacnpeAe/iiiTe/ib 6. 
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OKaruA BOdAVX m3 bxoamoi* KaMepw 1 1 
KBy^AO^ noABOAfiuew cckumm 9/8. 10 nepea 
OTBepCTMsi 15 noAn'pyxMMeMHoro Knanana 14 

M 3d30P Me)KAy nOCiieAHMMM M BTy/IKOA 13 

nocTynaer b suxoAHyio KaMcpy 12 h aarcM 
cooTBeTCTBCHMO B pd6oMyio icaMepy 4 Ka;KAoro 
M3 KGMnneKTa nHesHoyAapHMicoB 3. ppmboa^ 
B BOSBpaxHO-nocTynaTeiibHoe ABM)KeMMe nop- 
wBHh 5. noA AeACTBMeM KOToporo ocymecTB- 
AAioT paapyiueHHe nopoAi>i. 

ripn paBHOMepHoA pa6oTe nHeaMoyAdp- 

HMKOB 3 3a30p MeXAY nOAnpyKMHCHMblM K/ia- 

ndHOM 14 M BiyAKoA 13 APOcce/iMpyioiuero 

yCTpOACTBa KBTKJIO^I M3 nOABOA^tlUMX ceKUMit 8. 

9. 10 OAMHaKOB M. CAeAOBdieAbHO. B pa6oMyio 
KaMepy 4 Ka}icAoro nHeaMoyAdpHMka 3 nocTy- 
naer pasHoe KontmecTBO oicdToro BOdAyxa 

npM OA^HdKOBOM AdB/teHMM. 

EcAM pasHOMepHocTb pa6oTU RHeBMO- 
yAapHMKOB 3 Hapyiuaercn BC/ieACTBiie bo3* 

MO)KHUX Ae<tK>pMaUMA nOpUIHB 5, ll3MeHeHMA 

TCMnepaTypHoro pe)icMMa nHeaMoyAapHMKOB 
3 Mnif Apymx.<t)dKTopoa. to aaaop MexcAy noA* 
npyxcMHeHNbiM loianaHOM 14 m BTynicoCt 13 m3- 
MCHsieTCA nponopuHOHanbHO conpoTMBneHMio 2^ 
noTpeP-^CAB, EcAM, HanpMMep, conpoiMB/ie- 
HMe norpeGneHMio otcaroro BoSAyxa nHCBMoy- 

AapHlfKOM.3. CB5V3aHHUM C nOABOA^UIBA 

ceKUMef) 8. yBeAMmmocb. TO pacxoA B03Ayxa 
TaM yMeHbUJMnca M AaaneHMe b buxoahoA xa- 
MBpe 12 Boapocno. a b buxoahux Kanepax 12 
ceKUMA 9 M 10 pacxoA cxcdToro B03Ayxa m 
CKOpocTb ero ABMxceHMB MfHOBeHHO BOdpacTa- 
i0T« MTO BU3yBaeT nepeMeiueHMe K/ianaMoa 14 
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20 
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B H;^npaBiieHMu KBMep 12 b noABOAfliUux cex- 
MMsix 9 M 10, yMeHbiuaA aaaop MexcAy noAnpy- 
xcMHeHHbiMM K/ianaHdMM 14 m BxyAxaMM 13 
ynoMHHyTbix ceKUMi;^. C noMOiMbio 6ecK0HeM- 
HOit tmOkom TiirH 22. ontOaioiueA HenoABiixc- 
Hue 7 M noABMxcHue 6iiokm 21. xAanaH 14 
nepeMetuaeTCsi b cropoHy yBenmenm 3d3opa 

B nOABOAAUACA CeXUMM 8, HTO dBTOMdJUMeCKM 

BoccTaHaBnuBaer pasHOMepHyio paOoTy acex 
nHCBMoyAapHMKOB 3. 

- Oopny/ia M3o6peTeMM« 

PaClilMpMTe/1b CKBaXCMH. BXniOMaiOtAMA 

pa3Meii(eMHi)i<B b xopnyce nHeBMoyAapHue 
MexaHM3MU H B03AyxopacnpeAeAHTe/ib, no- 

AOCTb KOTOpOrO C006lUeHa C pd60MMMM KdMe* 
paMM nHeBMOyASPHUX HeXdHM3M0B, O T A M- 

MaibiUMAcii TeM. mto, c ueAbio noBy uieHtM 
HdAexcHOCTM pa60Tu paciuMpirreAsi nyreM aa- 
TOMaTHMecKoro nepepaCnpeAe/icHMii pacxoAa 
B03Ayxa B nHeBMoyAapNbix MexaHM3Max, oh 
CHa6xceH 6AOicdMM. a BosAyxopacnpeAentiTeAb 

BUnO/IHeH CeKUMOHHUM c nOABOAOM KaxcAOd 
ceKUMH K pa60MeA xaMepe xaxgibro nHCBMoy- 
AdpHoro MexaHM3Ma. npM stom oamh h3 6no- 
KOB HenoABHxcHo pa3Meti4eH e i4eHTpaAbH0A 
MacTM BOSAyxopacnp^eAMTeAJi, a APyrnc yc- 
TBHOBAeHu B cexuMiix c BOSMOXcNOCTbio nepe- 

MeUieHMH M KdXCAUA 113 HMX CBBSdH C 

HenoABMxcHUM 6110KOM nocpeACTBOM 6eCKO- 
KeHHOA TMSkOA TAfM, npMMeM xaxcAdA CeKMMH 

B03AyxopacnpeAeAMTeAii KMeeT noAnpyxM- 
HeHHuA KAanaH, xoTopuA CBsiaaH c 6aokom. 
ycTaHoaneHHyM b 3T0j) cexuMH. 
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(54) BOREHOLE REAMER 

(57) The invention relates to the mining 
industry and caabe used in pneumatic 
hanuner mechanisms for reaming 
boreholes. The aim of the invention is to 
improve the stability of operation of 
pneumatic hammer 



mechanisms by automatic redistribution 
of the air flow. The reamer includes a 
body, a pilot guide, a set of pneumatic 
hammers mounted in the body, and an air 
flow distributor with stationary pulleys 7 
and movable pulleys 21, encircled by 
endless flexible linkage 22. The body 
consists of feeder sections in each of 
which there are inlet 1 1 and outlet 12 
chambers and a throttling device, 
consisting of bushing 13 and spring- 
controlled valve 14 with openings 15, 
The valve is attached to rod 16, on which 
springs 17 and 18 and nut 19 are 
mounted. When the rhythmic operation 
of the pneumatic hammers is disrupted, 
automatic equalization of the air feed to 
each pneumatic hammer occurs because 
of the presence of flexible linkage 22. 3 
drawings. 
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The invention relates to the mining industry and can be used in pneumatic hammer 
mechanisms designed for reaming boreholes. 

The aim of the invention is to improve the reliability of operation of the reamer by 
automatic redistribution of the air flow to the pneumatic hammer mechanisms. 

Fig. 1 shows a general view of the borehole reamer; Fig. 2 shows the A— A section in 
Fig. 1; Fig. 3 shows the B— B section in Fig. 2. 

The borehole reamer includes body 1, pilot guide 2, a set of pneumatic hammers 3 that 
are regularly disposed in the body and that have working chambers 4 and pistons 5, an air 
flow distributor 6 with stationary 



2 



pulleys 7 and feeder sections 8, 9, 10. In each section, there are inlet 11 and outlet 12 
chambers and a throttling device, consisting of bushing 13 and spring^controUed valve 14 with 
openings 15. The valve is attached to rod 16, on which springs 17 and 18 and nut 19 are 
mounted. The ends of the sections are closed by caps 20. At the ends of rods 16 are mounted 
movable pulleys 21, which are connected to stationary pulleys 7 by means of endless flexible 
linkage 22. 

The borehole reamer operates as follows. 

The reamer is placed on the bottom of the borehole, rotation is initiated and 
compressed air is supplied to air flow distributor 6. 
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Compressed air from inlet chamber 11 of each feeder section 9, 8, 10 enters outlet 
chamber 12 through openings 15 of spring-controlled valve 14 and the gap between the latter 
and bushing 13, and then respectively enters working chamber 4 of each pneumatic hanmier in 
set 3, resulting in reciprocal motion of piston 5, under the action of which reaming of the rock 
occurs. 

Ehiring rhythmic operation of pneumatic hammers 3, the gap between spring- 
controlled valve 14 and bushing 13 of the throttling device is the same for each feeder section 
8, 9, 10 and consequently, an equal quantity of compressed air at the same pressure is 
supplied to working chamber 4 of each pneumatic hammer 3. 

If the rhythm of operation of pneumatic hammers 3 is disrupted due to possible 
deformations of piston 5, a change in temperature conditions for pneumatic hammers 3, or 
other factors, then the gap between spring-controlled valve 14 and bushing 13 changes in 
proportion to the resistance of the air consumer. If, for example, the resistance to compressed 
air consumption by the pneumatic hammer 3 connected with feeder section 8 increased, then 
the air flow at that point would decrease and the pressure in outlet chamber 12 would 
increase, while the compressed air flow and the air velocity would instantaneously increase in 
outlet chambers 12 of sections 9 and 10, which would resuh in displacement of valves 14 
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in the direction of chamber 12 in feeder sections 9 and 10, reducing the gap between spring- 
controlled valves 14 and bushings 13 of the aforementioned sections. With the help of endless 
flexible linkage 22 bending around stationary pulleys 7 and movable pulleys 21, valve 14 is 
displaced toward an increase in the gap in feeder section 8, which automatically restores 
rhythmic operation of all pneumatic hammers 3. 

Claim 

A borehole reamer, including pneumatic hammer mechanisms disposed in the body and 
an air flow distributor, the cavity of which conmiunicates with the working chambers of the 
pneumatic hammer mechanisms, distinguished by the fact that, with the aim of improving 
reliability of reamer operation by automatic redistribution of air flow in the pneumatic hammer 
mechanisms, it is equipped with pulleys, and the air flow distributor is implemented in sections 
with feed of each section to the working chamber of each pneumatic hammer mechanism, 
where one of the pulleys is disposed m a stationary manner in the central portion of the air 
flow distributor, and the others are placed in the sections so that they can move, and each of 
them is connected with the stationary pulley by means of an endless flexible linkage, where 
each section of the air flow distributor has a spring-controlled valve that is connected with the 
pulley mounted in that section. 



[figure under colunms 3 and 4] 



[see Russian original for figure] 



Fig. 1 
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Fig. 2 



[see Russian original for figure] 

Fig. 3 
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